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Performance Analysis of WLAN for Network Management

Case Study of Udonthani Municipality
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Abstract

In this research, the performance of indoor wireless local area network deployed in the Udonthani

Municipality office building, where many access points and various groups of users from several sub-
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segments were located, was analyzed. The positions of wireless LAN access points (AP) in the building were
considered regarding locations of each user group. Thus, the placement of some WLAN APs were close to
others, and several WLAN APs within the adjacent area occupied the same frequency channels leading to
the co-channel interference and loaded traffic network problem.

The research methodology used software as follows: Ekahau Heat mapper Wi-Fi Site Survey to
explore the WLAN APs coverage areas by measuring all APs installed on each floor of the survey building;
InSSIDer4 program to explore the network number, network channel, network co-channel Interference and
the overlapping access points;Acrylic Wi-Fi professionalsto measure the WLAN signal strength as
measuredby the received signal strength indicator (RSSI)in dBmand the signal-to-noise ratio (SNR); and Net
Meter to measure the WLAN data transmission performance.The results of this research suggested that the
installation of WLAN need to be analytically planned both position and channel allocation for WLAN Aps to
avoid signal interference. The solution for thisproblem could improve the WLAN performance. Finally, this
research proposed the guideline for improving the present WLAN installation and also the modified WLAN
management plans.

Keywords: Network performance analysis, Wireless local area network, Network management
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Figure 3 The measure the WLAN signal strength

on floor G Chalermprakriat building.
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Table 3 The result measure the WLAN signal Table 4 The result of measure the WLAN signal
strengthon Chalermprakriat building. strength on Atchariya building.
; Result of measure the WLAN
Item Location Result Item Location
signal strength
1 FloorG Cover
1 FloorG No cover
2 Floor1 Cover
2 Floor1 No cover
3 Floor2 Cover 3 Floor2 No cover
4 Floor3 No cover
4 Floor3 No cover
Item Location Result
C . . v &
5 Floor4 over 3.2 ldsunsu inssider4 1A us1052w
6 Floor5 Cover ﬁayja NUULATLATOVN I TAIR Y Y1 HLATDU Y
, Floors Cover (SSID)TRIRYYIMLATAUY (Channel) NIIIUNI
luta9syy1mL@Lan (Co-Channel Interference)
8 Floor7 Cover . v e e .
UREVBYANIITEUNUVBITBIREY 0 (Overlapping

APs) 13gUnIninTz BRI MaTat Bl

[ ——— 1

- == laudayanle drat1909 Figure 5

Figure 4 The measure the WLAN signal strength

on floor G Atchariya building.

Figure 5 The measure the WLAN signal strength

37N Figure 4 Wueagiinisasiata on floor G Chalermprakriat building.
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Table 5 The measure the WLAN signal strength 210 Figure 6 Lﬂumnﬁm]’agamaai:uu
on Chalermprakriat building. A3adnBLaK ISEN B IaNA TR NNTALTAY LD
Co-Channel | Overlapping 1AFNANNLNIR Y IR BUAW LTI E Lag
Item Location o . o " o e w o 4
Interference APs ’Jﬂ‘ﬂ’mﬂﬂi:(ﬂijﬂ’]’]&lL"IJSJ"IJ?]G@QJIUUWMYITUVL@] GRS
1 FloorG 3 0 NIIANNVUIINIDANVLT NI Y Y1 WN§IDON
G4 a A ' v =
9 Floor1 3 o mmnqﬂﬂsmmvmsazyzywmmsamw"[smyu
Wik uLu dBm UazANEAIIEIUNTRISY Y16 D
3 Floor2 4 0 » L e A R
RIYTUIBIUNIURINIUINURSLDLUALNNLAN A Table
4 Floor3 4 0
7-8
5 Floor4 5 1 Table 7 The measure the WLAN signal strength
6 Floor5 5 1 on Chalermprakriat building.
7 Floor6 3 1 Item Location RSSI(dBm) | SNR
8 Floor7 3 0 1 FloorG -64.45 68.55
Table 6 The measure the WLAN signal strengthon 2 Floor1 -79.18 40.59
Atchariya building. 3 Floor2 7612 | 46.25
tem Location Co-Channel Overlapping 4 Floor3 75.69 48.95
Interference APs
5 Floor4 -67.14 61.57
1 FloorG 10 4
6 Floor5 -75.8 47.47
2 Floor1 9 4
7 Floor6 -69.4 60.67
3 Floor2 9 8
8 Floor7 -67.33 62
4 Floor3 11 5

Table 8 The measure the WLAN signal strengthon

3.3 lisunsu Acrylic Wi-Fi Professionallil ) o
Atchariya building.
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Figure 7 The measure the WLAN data
transmission performance on floor G

Chalermprakriat building.

Figure 8 Themeasure the WLAN data

transmission performance on floor G Atchariya
building.

31N Figure 8 Lﬂunﬁsdﬂﬂiauiaylaciﬂu
sruuaSateNanasaulszaninaw lasnsew
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Table 9 Result measure the WLAN data

transmission performance on Chalermprakriat

building.
Item Location Down Up Time
load load (minute)
1 FloorG 3.97 Mb/s 3.52 Download
Mb/s 3.21
Upload 4.51
2 Floor1 4.17 2.80 Download
4.10
Mb/s Mb/s Upload 6.15
3 Floor2 4.91 4.67 Download
3.22
Mb/s Mb/s Upload 3.45
4 Floor3 684.7 793.3 Download
25.24
Kb/s Kb/s Upload
22.47
5 Floor4 80.6 6.27 Download
95
Kb/s Kb/s Upload
6 Floor5 4.93 4.01 Download
3.24
Mb/s Mb/s Upload 4.49
Item Location Down Up Time
load load (minute)
7 Floor6é 1.24 1.24 Download
14.26
Mb/s Mb/s Upload
10.56
8 Floor7 1.18 3.30 Download
14.37
Mb/s Mb/s Upload 5.19
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Table 10 Result measure the WLAN data

transmission performance on Atchariya building.

Item Location Down Up Time
load load (minute)
1 FloorG 714 5.96 Download
247
Mb/s Mb/s Upload 2.49
2 Floor1 6.78 5.47 Download
2.30
Mb/s Mb/s Upload 3.09
3 Floor2 7.58 7.07 Download
2.20
Mb/s Mb/s Upload 2.30
4 Floor3 7.30 8.53 Download
217
Mb/s Mb/s Upload 2.47
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Picture9Measure the WLAN signal strengthon Chalermprakriat building.
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Figure 10 Measure the WLAN signal strength on
Atchariya building.
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Figure 11 To compare measure the WLAN data
transmission performance between

Chalermprakriat building and Atchariya building.
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Table 12 Improve the WLAN performance

A ' v o bd
Lﬂiﬂ"ﬂ']{]l,[,ﬂuvl,iﬁ']U“l]adﬁ']uﬂd']ul,'ﬂ AUNRUNT Item Name Old Channel New Channel Location
~ oo Channel Frequency Channel Frequency
qmmu GRENARIY ﬂ?ﬂvl@] @4 Table 11 (GHz) (GHz)
1 FG-A1 13 2472 1 2.462 Pattanaraidai
Table 11 To compare measure the WLAN data Section
2 FG-B1 7 2.442 6 2.437 Sawatdikam
transmission performance between Section
. o . o 3 FG-B2 7 2.442 1 2.412 Tesakit
Chalermprakriat building and Atchariya building. Department
Item Name Chalermprakriat Atchariya 4 F1-A1 13 2472 6 2437 Patsadu Section
5 F1-B1 7 2.442 1 2.412 fiscal
Building Building Management
1 Coverage area Secton
/ 6 F1-B2 13 2472 1 2.462 fiscal
Management
2 Overlappingof / Section
the signal less 7 F1-83 13 2472 6 2.437 fiscal
Management
3 The signal-to- / Section
noise ratioless 8 F2-A1 13 2472 11 2.462 Information
Department
4 Signal strength / 9 F2-B1 13 2472 6 2.437 Satharanasuk
of WLAN to Section
10 F2-B2 1 2.412 1 2.412 Satharanasuk
better Section
5 Measure the WLAN / 11 F3-B1 7 2442 6 2437 Office of the
Municipality
data transmission Section
performance 12 F3-B2 1 2.412 1 2412 Office of the
Municipality
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I Section
Item Name Old Channel New Channel Location
Channel Frequency Channel Frequency
(GHz) (GHz)
13 F3-B3 7 2442 1" 2.462 Office of the
Municipality
Section
14 F4-A1 7 2442 6 2.437 Vichakarn
Section
15 F4-A2 13 2472 1 2.412 Vichakarn
Section
16 F4-B1 1 2412 1" 2.462 Office of the
Municipality
Section
17 F4-B2 7 2442 6 2.437 Office of the
Municipality
Section
18 F5-A1 13 2472 1" 2.462 Sukhapibarn
Section
19 F5-B1 13 2472 1 2412 Yotha Section
20 F5-B2 7 2442 6 2.437 Yotha Section
21 F6-A1 7 2442 1 2.412 Building and
Planning
Section
22 F6-B1 7 2442 1" 2.462 Technician
Section
23 F6-B2 13 2472 6 2.437 Technician
Section
24 F7-A1 13 2472 1 2.412 Suksa Section
25 F7-B1 1 2412 6 2.437 Information
technology
Section
26 F7-B2 7 2.442 1" 2.462 Information
technology
Section
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